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6-Hydroxycoumarin (405 mg; prepared in reference example 25) was dissolved in dry dimethylfor- 
mamide (6 ml). Sodium hydride (60 mg) was added to the solution. The mixture was reacted for 15 min. 
Ethyl 5-bromopentanoate (0.48 ml) was added dropwise to the reaction solution. The mixture was stirred for 
1 hr at 60 °C. Ice-water was added to the reaction solution. The mixture was acidified with 1N hydrochloric 
acid. The mixture was extracted with ether. The extract was washed with water, dried anhydrous 
magnesium sulfate and then evaporated. The residue was purified by column chromatography on silica gel 
(n-hexane : ethyl acetate = 4 : 1 — 2 : 1) to give the title compound (398 mg) having the following physical 
data. 

NMR: 7.75 (1H, d, J = 10Hz), 7.25 (1H, d, J = 8Hz), 7.10 (1H, dd, J = 8Hz, J = 1HZ), 6.90 (1H, d, J = 1Hz), 
6.43 (1H, d, J = 10Hz). 



Reference example 27 



Ethyl 3-[1-hydroxy-4-(4-ethoxycarbonylbutoxy)benzen-2-yl]prop-2E-enoate 



Sodium hydride (content : 62%; 60 mg) was gradually added to anhydrous ethanol (10 ml) and 
dissolved. A solution of the ester (314 mg; prepared in reference example 26) in anhydrous ethanol (1 ml) 
was added to the solution. The mixture was stirred for 4 hr. at 70° C and then for 30 min at 80° C. Glacial 
acetic acid (210 mg) was added to the reaction solution with ice-cooling to stop the reaction. The solvent 
was removed from the reaction solution under reduced pressure. The residue was diluted with ether. The 
mixture was washed with water. Aqueous layer was removed. Ethereal layer was dried over anhydrous 
magnesium sulfate and then evaporated. The residue was purified by column chromatography on silica gel 
(n-hexane : ethyl acetate = 2 : 1) to give the title compound (122 mg) havlHg the following physical data. 
TLC(n-hexane : ethyl acetate = 2 : 1 ) : Rf 0.20. 



Reference example 28 



Methyl 3-[1 -methoxy-4-(1 -oxo-4-methoxycarbonyl-n-butyl)benzen-2-yl]propionate 
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Anhydrous aluminium chloride (22.2 g) was suspended in methylene chloride (150 ml). The suspension 
was cooled to 0°C. Methyl 4-(chloroformyl)butylate (10.0 g) was added to the suspension at 0°C. The 
methyl ester (10.5 g), which was prepared with using 3-(1-methoxybenzen-2-yl)propanoic acid (10.0 g) by 
the same procedure as reference example 12, was added to the prepared suspension. The suspension was 
stirred for 30 min. The reaction solution was poured into a mixture of ice and 2N hydrochloric acid. The 
reaction mixture was extracted with ethyl acetate. The extract was washed with saturated brine, dried over 
anhydrous magnesium sulfate and then evaporated. The residue was purified by column chromatography 
on silica gel (n-hexane : ethyl acetate = 2 : 1 — 3 : 2) to give the title compound (13.6 g) having the 
following physical data. 

TLC(n-hexane : ethyl acetate = 2 : 1) : Rf 0.33; 
MS : m/z 322 (M + ), 291. 



Reference example 29 



3-[1 -hydroxy-4-(4-carboxy l-n-buty l)benzen-2-yl]propionic acid 

30 



35 




An ester (1.0 g), which was prepared with using the ester prepared in reference example 28 by the 
same procedure as reference example 16, was dissolved in dimethylsulfoxide (2 ml). The solution was 
stirred for 30 min. at 180° C. The reaction solution was diluted with ether. The mixture was washed with 1 N 

4$ hydrochloric acid, followed by saturated brine, dried over anhydrous magnesium sulfate and then evap- 
orated. The residue was purified by column chromatography on silica gel (n-hexane : ethyl acetate = 3:1) 
to give an olefin compound. The olefin compound (848 mg) was dissolved in ethanol (15 ml). A suspension 
of 10% palladium-carbon (100 mg) in ethanol (5 ml) was added to the solution. The mixture was stirred for 
1.5 hr. at room temperature in an atmosphere of hydrogen gas. The catalyst was removed from the reaction 

50 solution by Celite 545. The reaction solution was evaporated to give a reduced compound (798 mg). 
Pyridinium chloride (15 g) was added to the reduced compound (1.66 g). The mixture was stirred for 4 hr. 
at 1 80° C. A temperature of the reaction mixture was down to room temperature. The mixture was 
dissolved in 1N hydrochloric acid. The reaction mixture was extracted with ethyl acetate. The extract was 
washed with saturated brine, dried over anhydrous magnesium sulfate and evaporated to give the residue 

55 contained the title compound having the following physical data. The residue was used in next reaction 
without purification. 
TLC(ethyl acetate) : Rf 0.39; 
MS : m/z 266 (M + ), 248, 161. 
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Reference example 30 
5-(3,4-dihydrocoumarin-6-yl)valeric acid 
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C0 2 H 



The dicarboxylic acid (1.72 g) prepared in reference example 29 was dissolved in a mixture of benzene 
(100 ml) and tetrahydrofuran (2 ml). Dowex SOW x8(H + form)(about 10 ml) was added to the solution. The 
mixture was refluxed for 2 hr.. The reaction solution was filtered to remove Dowex. The filtrate was 
evaporated to give the residue (1.28 g) contained the title compound having the following physical data. The 
residue was used in next reaction without purification. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.49; 
MS : m/z 248 (M + ), 230. 



Reference example 31 



Ethyl 3-[1-hydroxy-4-dimethylaminocarbonyl-n-butyl)benzen-2-yl]propionate 



35 
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A carboxylic acid, which was prepared with using the lactone prepared in reference example 30 by the 
same procedure as reference example 6 (with the proviso that dimethylamine was used instead of 
morpholine) — example 5, was dissolved in ethanol (5 ml). Cone, sulfuric acid (about 0.1 ml) was added 
dropwise to the solution. The solution was stirred for 1.5 hr. at 60° C. The reaction solution was diluted with 
ethyl acetate. The diluted solution was washed with saturated aqueous solution of sodium bicarbonate, 
followed by saturated brine, dried over anhydrous magnesium sulfate and evaporated. The residue was 
purified by column chromatography on silica gel (ethyl acetate) to give the title compound (1.5 g) having 
the following physical data. 
TLC(ethyl acetate) : Rf 0.58; 
MS: m/z 307 (M + ), 276. 



Reference example 32 
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3-[1 -hydroxy-4-(1 -oxo-4-carboxylbutyl)benzen-2-yl]propionic acid 



10 



5 
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A dicarboxylic acid (6.6 g), which was prepared with using the ester prepared in reference example 28 
by the same procedure as reference example 5, was dissolved in acetic acid (10 ml). 47% hydrobromic 
acid (30 ml) was added to the solution. The mixture was refluxed all night. The reaction solution was 
evaporated. The residue was diluted with ethyl acetate. The diluted solution was washed with saturated 
brine, dried over magnesium sulfate and then evaporate. The residue was recrystallized from ethyl acetate 
to give the title compound (915 mg) having the following physical data. 
MS : m/z 280 (M + ), 262. 



Reference example 33 



Anhydrous 4-methoxyphthalide 



Anhydrous 2-methoxyphthalic acid (640 mg), which was prepared with using anhydrous 2-hydroxyph- 
thalic acid by the same procedure as reference example 12, was suspended in tetrahydrofuran (20 ml). 
Acetic acid (430 mg) and sodium borohydride (135 mg) were added to the suspension. The mixture was 
stirred for 30 min. at room temperature and for 2 hr. at 50 *C. The reaction solution was cooled. 1N 
45 hydrochloric acid (7 ml) was added to the cooled solution. The solution was stirred for 15 min. The reaction 
solution was evaporated. The residue was purified by column chromatography on silica gel (n-hexane : 
ethyl acetate = 2 : 1 - 1 : 1) to give the title compound (314 mg) having the following physical data. 
TLC(n-hexane : ethyl acetate = 1 : 1) : Rf 0.67. 



Reference example 34 



1 -hydroxy-4-methoxy-1 ,3-dihydrobenzo[c]f uran 



30 




OCH 
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The phthalide (346 mg) prepared in reference example 33 was dissolved in toluene (20 ml). The 
solution was cooled to -78° C. A 1.76N solution of diisobutylaluminum hydride (DIBAL) in toluene (1.43 ml) 
was added dropwise to the cooled solution. The mixture was stirred for 30 min. at -78° C. Methanol (0.2 ml) 
was added to the reaction solution to decompose the excess DIBAL. Water was added to the reaction 
solution. A temperature of the solution was up to room temperature. The solution was stirred for 30 min. at 
room temperature. The reaction solution was dried over anhydrous sodium sulfate, washed with ethyl 
acetate and evaporated to give the residue contained the title compound having the following physical data. 
The residue was used in next reaction without purification. 
TLC(n-hexane : ethyl acetate = 1 : 1) : Rf 0.56 



Reference example 35 

Methyl 5E-6-(2-hydroxymethyl-3-methoxyphenyl)hexenoate 



30 
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(4-Carboxylbutyl)triphenylphosphonium bromide (2.79 g) was suspended in toluene (30 ml). Potassium 
t-butoxide (1.34 g) was added to the suspension. The suspension was stirred for 15 min. at 80 C. A 
solution of the compound (348 mg) prepared in reference example 34 in ^ toluene (10 ml) was added 
dropwise to the reaction solution. The solution was stirred for 1.5 hours at 80° C. The reaction mixture was 
cooled and then acidified by adding 1 N hydrochloric acid. The solution was extracted with ethyl acetate. 
The extract was washed with water, dried over anhydrous magnesium sulfate and evaporated. The residue 
was purified by column chromatography (n-hexane : ethyl acetate = 1 : 1) to give the title compound (270 
mg) having the following physical data. 

NMR: 5 7.12 (1H, t, J = 8Hz), 7.03 (1H, d, J = 8Hz), 6.85-6.70 (2H, m), 6.05 (1H, d, t, J = 16 Hz, J = 6Hz), 4.80 
(2H, s), 3.90 (3H, s); 
MS : m/z 250 (M + ), 232. 



Reference example 36 



Ethyl 6-[2-(2-ethoxycarbonylethyl)-3-hydroxyphenyl]hexanoate 
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Methyl 6-[2-(2-ethoxycarbonylethyl)-3-methoxyphenyl]-hexanoate, which was prepared with using the 
compound prepared in reference example 35 by the same procedure as reference example 12 -* reference 
example 2 — reference example 14 reference example 1 (with the proviso that ethyl diethyl- 
phosphonoacetate was used instead of t-butyl diethylphosphonoacetate) -* reference example 2, and 
pyridine hydrochloride were reacted for 2 hr. at 190°C. The reaction mixture was cooled. 1N hydrochloric 
acid was added to the mixture. The mixture was extracted with ethyl acetate. The extract was dried over 
anhydrous magnesium sulfate and then evaporated. The residue was dissolved in a saturated solution of 
hydrogen chloride in ethanol (5 ml). The solution was stirred for 30 min. The reaction solution was 
evaporated. The residue was purified by column chromatography on silica gel (n-hexane : ethyl acetate = 2 
: 1) to give the title compound (87.3 mg) having the following physical data. 

NMR: 5 7.13 (1H, d, J = 8Hz), 7.03 (1H, t, J = 8Hz), 6.75 (2H, d, J=8Hz), 4.20-4.05 (4H, m), 2.93 (2H, t, 
J = 7Hz), 2.70-2.50 (4H, m), 2.30 (2H, t, J=7Hz), 1 .75-1.30 (6H, m), 1.30-1.20 (6H, m); 
MS : m/z 336 (M + ), 291, 262. 



Reference example 37 



Methyl 2E-3-(2-hydroxymethyl-6-methoxyphenyl)acrylate 



1-Hydroxy-7-methoxy-1,3-dihydrobenzo[c]furan (1.08 g), which was prepared with using 7-methoxyph- 
thalide which was synthesized with using 3-methoxybenzaldehyde by the method described in Journal of 
Organic Chemistry, 1980, 45 , 1835-1838, was dissolved in chloroform (20 ml). Methyl 
(triphenylphosphoranylidene)acetate (2.68 g) was added to the solution. The mixture was stirred for 40 min. 
at 50 °C. A temperature of the reaction mixture was down to room temperature. The reaction solution was 
purified by column chromatography on silica gel (n-hexane : ethyl acetate = 2 : 1) to give the title 
compound (1.25 g) having the following physical data. 

NMR: 5 8.93 (1 H, d, J = 1 6Hz), 7.30 (1 H, t, J = 8Hz), 7.07 (1 H, d, J = 8Hz), 6.90 (1 H, d, J = 8Hz), 6.70 (1 H, d, 
J = 16HZ), 4.80 (2H, d, J=5Hz), 3.87 (3H, s), 3.81 (3H, s); 
MS: m/z 222 (M + ), 204,191. 



Reference example 38 



Methyl 3-[2-(1 -hydroxyhex-5-enyl)-6-methoxyphenyl]propionate 
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5-Bromo-1-penten (596 mg) was added dropwise to a solution of magnesium (96 mg) in diethyl ether (2 
ml). Diethyl ether (4 ml) was added to the solution to prepare Grignard reagent. A solution of methyl 3-(2- 
formyl-6-methoxyphenyl)propionate (444 mg), which was prepared with using the ester prepared in 
reference example 37 by the same procedure as reference example 2 - reference example 14, in diethyl 
ether (1 ml) was ice-cooled. The grignard reagent (3.3 ml) prepared beforehand was added dropwise to the 
cooled solution. The mixture was stirred for 1.5 hr. with ice-cooling. The reaction mixture was added to a 
saturated aqueous solution of ammonium chloride. The mixture was extracted with diethyl ether. The extract 
was washed with water, dried over anhydrous magnesium sulfate and evaporated. The residue was purified 
by column chromatography on silica gel (n-hexane : ethyl acetate = 4 : 1) to give the title compound (497.5 
mg) having the following physical data. 

NMR: 5 7.23 (1H, t. J = 8Hz), 7.10 (1H, d s J = 8Hz), 6.78 (1H, d J=8Hz), 6.90-6.70 (1H, m), 5.06-4.90 (3H, 
m), 3.85 (3H, s), 3.67 (3H, s), 3.05-2.95 (2H, m), 2.65-2.52 (2H, m), 2.15-2.05 (2H, m), 1.90-1.35 (4H, m); 
MS : m/z 292 (M + ), 260, 243. 



Reference example 39 



Methyl 3-[2-(1 ,6-dihydroxyhexyl)-6-methoxyphenyl]propionate 




45 A solution of the ester (494.5 mg) prepared in reference example 38 in tetrahydrofuran (6.77 ml) was 
ice-cooled. A 1N solution (6.77 ml) of diborane in tetrahydrofuran was added dropwise to the solution. The 
mixture was stirred for 30 min at room temperature. The reaction solution was ice-cooled. Water was added 
dropwise to the solution to decompose excess diborane. A 1 N aqueous solution of sodium hydroxide and 
then 30% hydrogen peroxide (6.77 ml) were added dropwised to the reaction mixture. The mixture was 

50 stirred for 30 min. at room temperature and reacted by the same procedure as reference example 12. The 
reaction solution was poured into a 1N solution of hydrochloric acid in diethyl ether (100 ml). The mixture 
was extracted with diethyl ether. The extract was washed with water, dried over anhydrous magnesium 
sulfate and then evaporated. The residue was purified by column chromatography on silica gel (n-hexane : 
ethyl acetate = 2 : 1 — 1 : 1) to give the title compound having the following physical data. 

55 NMR: 5 7.23 (1H, t, J=8Hz), 7.08 (1H, d, J = 8Hz), 6.78 (1H, d, J = 8Hz), 5.05-4.95 (1H, m), 3.83 (3H, s), 3.67 
(3H, s), 3.63 (2H, t, J = 7Hz), 3.05-2.95 (2H, m), 2.65-2.53 (2H, m), 1.90-1.30 (8H S m); 
MS : m/z 310 (M + ), 223. 
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Reference example 40 



6-Oxo-6-[2-(2-methoxycarbonylethyl)-3-methoxyphenyl]hexanoic acid 

5 




A solution of 6-oxo-6-[2-(2-methoxycarbonylethyl)-3-methoxyphenyl]hexanal (450 mg), which was pre- 
pared with using the ester prepared in reference example 39 by the same procedure as reference example 
14, in acetone (6 ml) was ice-cooled. 2.67N Jone's reagent (2 ml) was added dropwise to the solution. The 
mixture was stirred for 1 hr. with ice-cooling. Isopropyl alcohol was added to the solution to stop the 
reaction. Water was added to the solution to dissolve chromic anhydride. The reaction mixture was 
extracted with diethyl ether. The extract was washed with water, dried over anhydrous magnesium sulfate 
and then evaporated. The residue was purified by column chromatography on silica gel (n-hexane : ethyl 
acetate = 2 : 1 -+ 1 : 1) to give the title compound (369 mg) having the following physical data. 
NMR: 5 7.25 (1H, t, J = 8Hz), 7.08 (1H, d. J = 8Hz), 6.95 (1H, d, J = 8Hz), 3.85 (3H, s), 3.67 (3H, s), 3.05-2.95 
(4H, m), 2.67-2.55 (2H, m), 2.40 (2H, t, J=7Hz), 1.85-1.60 (4H, m) 



Example 1 

30 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-oxo-5-morpholinopentanamido)benzen-2-yl]propionic acid 



40 
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The butyl ester (70 mg; prepared in reference example 6) was dissolved in formic acid (5 ml). The 
55 solution was stirred for 5 hr. at room temperature. The reaction solution was evaporated to remove formic 
acid. The residue was purified by column chromatography on silica gel (ethyl acetate : methanol = 10:1) 
to give the title compound (40 mg) of the present invention, having the following physical data. 
TLC(ethyl acetate : methanol = 10 : 1) : Rf 0.10; 
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IR(cm" 1 ) : v 3307, 2932, 1723, 1609, 1510, 1245, 1116, 1032. 



Example 1(a) - 1(v) 



The compounds, of the present invention, shown in the following table 4 were obtained, with using the 
compounds which were prepared with using the butyl ester prepared in reference example 5 and the 
corresponding amines by the same procedure as reference example 6 (with the proviso that the cor- 
responding amines were used instead of morpholine) or the compounds which were prepared with using the 
10 corresponding appropriate compounds shown in the formula MsO-Z 1 -B 2 or Br-Z 2 -B 2 (wherein all of the 
symbols are the same meaning as described hereinbefore) by the same procedure as reference example 4, 
5 and 6 (with the proviso that the corresponding amines were used instead of morpholine), by the same 
procedure as example 1 . 
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Example 2 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutanamido)benzen-2-yl]pro acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the ester prepared in reference example 5 by the same procedure as example 1 . 
TLC(chloroform : methanol : acetic acid = 17 : 2 : 1) : Rf 0.70; 
IR(cm-1) : v 3276, 2932, 1702, 1650, 1609, 1541, 1512, 1245, 1223. 
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Example 2(a) and 2(b) 

The compounds, of the present invention, shown in the following table 5 were obtained, with using a 
tert-butyl ester, which was prepared with using the ester prepared in reference example 9 by the same 
procedure as reference example 4 — reference example 5, for example 2(a), and a tert-butyl ester, which 
was prepared with using the compound prepared in reference example 2 by the same procedure as 
reference example 3 (with the proviso that 3-carboxylbenzoyl chloride was used instead of 4-methoxycar- 
bonylbutanoylchloride) -* reference example 4 — reference example 5, for example 2(b), by the same 
procedure as example 2. 
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Example 3 

5 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-heptanamidobenzen-2-yl]propionic acid 
10 0 



75 



20 




25 The title compound of the present invention, having the following physical data, was obtained with using 
the compound, which was prepared with using the ester prepared in reference example 2 by the same 
procedure as reference example 3 (with the proviso that heptanoyl chloride was used instead of methyl 4- 
(chloroformyl)butyrate) — reference example 4, by the same procedure as example 1 . 
TLC(ethyl acetate) : Rf 0.40; 

30 IR(crrr 1 ) : v 3436, 3269, 2934, 2872, 1732, 1607, 1559, 1512, 1252. 



Example 3(a) - 3(c) 

35 The compounds, of the present invention, shown in the following table 6 was obtained with using the 
corresponding acyl halide instead of heptanoyl chloride by the same procedure as example 3. 



50 



126 



EP 0 405 1 16 A2 




127 



EP 0 405 116 A2 




128 



EP 0 405 116 A2 



Example 4 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-hydroxypentanam acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the ester prepared in reference example 7, by the same procedure as example 1 . 
TLC(ethyl acetate : methanol = 7 : 1) : Rf 0.50; 
MS : m/z 469(M + ), 369, 189, 163, 147, 121. 
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Example 4(a) and 4(b) 

The compounds, of the present invention, shown in the following table 7 were obtained, with using a 
tert-butyl ester, which was prepared with using the tert-butyl ester prepared in reference example 2 by the 
same procedure as reference example 3 (with the proviso that the corresponding appropriate reagents were 
used instead of 4-methoxycarbonylbutanoyl chloride) — reference example 4 - reference example 5 — 
reference example 7, by the same procedure example 4. 
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Example 5 



3-[1-(5E-7-hydroxypentadecenyl)oxy-4-(4-dimethy!aminocarbonylbutanamid acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the methyl ester prepared in reference example 16 by the same procedure as reference example 5. 
TLC(chloroform : methanol = 10:1): Rf 0.29; 

IR(cm~ 1 ) : v 3306, 2928, 2856, 1712, 1626, 1552, 1504, 1470, 1414, 1235, 1119, 1051, 972, 812. 



35 



Example 5(a) - 5(e) 

The compounds, of the present invention, shown in the following table 8 were obtained with using the 
compounds, which were prepared with using the corresponding appropriate reagent by the same procedure 
as the steps for the preparation of the compound of reference example 16, by the same procedure as 
example 5. 
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Example 6 



3_[1-[6-(4-methoxyphenyl)hexyl]oxy-4-(4-methylph acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
a tort-butyl ester, which was prepared with using the tert-butyl ester prepared in reference example 17 by 
the same procedure as reference example 4 (with the proviso that the corresponding appropriate 
methanesulfonate was used instead of 6-(p-methoxyphenyl)-5E-hexenol methanesulfonate) - reference 
example 18 - reference example 3 (with the proviso that the corresponding appropriate sulfonyl chloride 
was used instead of 4-methoxycarbonylbutanoyl chloride), by the same procedure as example 1. 
TLC(ethyl acetate : n-hexane = 2 : 1 ) : Rf 0.40; 

|R(cm" 1 ) : v 3256, 2932, 2857, 1714, 1612, 1505, 1471, 1396, 1245, 1158, 1037, 815, 667. 



40 



Example 6(a) - 6(c) 

The compounds, of the present invention, shown in the following table 9 were obtained by the same 
procedure as example 6. 
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Example 7 

3-[^-[6-(4- m ethoxyphenyl)hexyl]oxy-4-(3-dimethylaminocarbonyl-n-propyl)s 
propionic acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the phenol compound (prepared in reference example 1) by the same procedure as reference example 4 
(with the proviso that the corresponding appropriate methanesulfonate was used instead of 6-(p-methox- 
yphenyl)-5E-hexenol methanesulfonate) -> reference example 2 — reference example 3 (with the proviso 
that the corresponding appropriate sulfonyl chloride was used instead of 4-methoxycarbonylbutanoyl 
chloride) — reference example 5 — reference example 6 — example 1. 
TLC(ethyl acetate) : Rf 0.10; 

IR(cm" 1 ) w 2933, 1693, 1621, 1512, 1247, 1207, 1148. 



Example 7(a) 

40 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-dimethylaminocarbonyl-n-propyl)sulfonylaminobenzen-2-yl]« 
propionic acid 
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The title compound, of the present invention, having the following physical data was obtained by the 
same procedure as example 7. 
TLC(ethyl acetate : methanol = 10 : 1) : Rf 0.30; 
IR(cm~ 1 ) w 2937, 1732, 1615, 1505, 1246, 1152, 1034. 



Example 8 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-carboxylpropyl)sulfonylaminobenzen-2-yl]propionic acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the tert-butyl ester prepared in reference example 18 by the same procedure as reference example 3 - 
reference example 5 - example 1. TLC(ethyl acetate : methanol = 9 : 1) : Rf 0.10; 
50 IR(cm" 1 ) \v 3270, 2932, 1713, 1608, 1504, 1470, 1299, 1153. 



Example 9 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(N-acetyl-N-mesyl)-aminobenzen-2-yl]propionic acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the tert-butyl ester prepared in reference example 19 by the same procedure as example 1. 
TLC(ethyl acetate) : Rf 0.30; 

IR(cm~ 1 ) w 2937, 1707, 1511, 1500, 1353, 1246, 1163. 



25 



Example 10 



30 



35 



40 



45 



3-[1 [6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-dimesylaminobenzen-2-yl]propionic acid 



N-f-S0 2 CH 3 ) 2 




OCH, 



The title compound, of the present invention, having the following physical data was obtained with using 
the tert-butyl ester prepared in reference example 20 by the same procedure as example 1. 
TLC(ethyl acetate : n-hexane = 2 ; 1) : Rf 0.25; 
50 IR(cm- 1 ) w 2936, 1 708, 1 607, 1 51 1 , 1 368,, 1 248, 1 1 61 . 



Example 10(a) - 10(c) 

55 The compounds, of the present invention, shown in the following table 10 were obtained with using tert- 
butyl esters, which were prepared with using the ester prepared in reference example 18 by the same 
procedure as reference example 20 (with the proviso that the corresponding appropriate sulfonyl chloride 
was used instead of methanesulfonyl chloride), by the same procedure as example 10. 
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Example 1 1 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-phthalimidobenzen-2-yl]propionic acid 



15 



20 



25 




The title compound, of the present invention, having the following physical data was obtained with using 
the tert-butyl ester prepared in reference example 21 by the same procedure as example 1 . 
MS : m/z 499 (M + ), 293, 265, 189, 147, 121; 

IR(cm- 1 ) : v 3215, 2935, 1756, 1702, 1511, 1256, 1150, 1122, 725. 

35 

Example 12 

40 3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(perhydro-1 ,2-thiazin-1 ,1 ,3-trione-2-yl]benzen-2-yl]propionic 
acid 
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10 



15 




The title compound, of the present invention, having the following physical data was obtained with using 
the tert-butyl ester prepared in reference example 22 by the same procedure as example 1 . 
TLC(ethyl acetate : methanol = 10 . 1) : Rf 0.40; 

IR(cm-l) w 2935, 1718, 1697, 1511, 1500, 1333, 1248, 1151, 1120, 1025. 



Example 12(a) and 12(b) 

The compounds, of the present invention, shown in the following table 11 were obtained with using the 
30 compounds, which were prepared with using the corresponding appropriate reagents by the same 
procedure as the steps for the preparation of the compound of reference example 22, by the same 
procedure as example 12. 
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Example 13 



3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(perhydro-1 ,2-thiazin-1 ,1 ,3-trione-2-yl)benzen-2-yl]propionic acid 



The title compound, of the present invention, having the following physical data was obtained with using 
the tert-butyl ester prepared in reference example 23 by the same procedure as reference example 14 — 
reference example 15 — reference example 16 — reference example 18 — reference example 3 (with the 
proviso that the corresponding appropriate sulfonyl chloride was used instead of 4-methoxycarbonyl- 
butanoyl chloride) — reference example 5 — reference example 22 — reference example 11 — reference 
example 13. 

TLC(ethyl acetate : methanol = 9 : 1) : Rf 0.50; 

MS : m/z 537 (M + ), 519, 424, 406, 369, 342, 313, 295. 



Example 14 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutoxy)benzen-2-yl]propionic acid 




C0 2 H 




OH 
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O 




C0 2 H 



15 



10 



5 




OCH 



3 



The title compound, of the present invention, having the following physical data was obtained with using 
the ethyl ester prepared in reference example 27 by the same procedure as reference example 2 — 
reference example 4 — reference example 5 and then purification by column chromatography on silica gel. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.35; 

IR(cm- 1 ) : v 2938, 1669, 1606, 1510, 1474, 1426, 1289, 1246, 1227, 1178, 1109, 1053, 968, 847, 805. 



Example 1 5 



3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4carboxylbutyl)-oxybenzen-2-yl]propionic acid 



The title compound, of the present invention, having the following physical data was obtained with using 
the ethyl ester prepared in reference example 27 by the same procedure as reference example 2 - 
50 reference example 10 - reference example 23 - reference example 14 - reference example 15 — 
reference example 16 — reference example 5 and then purification by column chromatography on silica gel. 
TLC(chloroform : methanol) : Rf 0.36; 

IRfcm- 1 ) w 2926, 2852, 1696, 1508, 1466, 1278, 1229, 1168, 1108, 1070, 972, 873, 810. 

55 

Example 15(a) - 15(c) 

The compounds, of the present invention, shown in the following table 12 were obtained with using 6- 



30 



35 



40 




45 



OH 
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hydroxycoumarin prepared in reference example 25 by the same procedure as reference example 26 (with 
the proviso that the corresponding appropriate esters were used instead of ethyl 5-bromopentanoate in 
example 15(b) and 15(c)) - reference example 27 - reference example 2 - reference example 10 - 
reference example 23 - reference example 14 - reference example 15 (with the proviso that the 
corresponding appropriate phosphonate was used instead of dimethyl 2-oxodecylphosphonate for example 
15(a)) - reference example 16 - reference example 5 and then purification by column chromatography on 
silica gel. 



70 



15 



20 



25 
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35 



40 
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55 
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Example 16 



5 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonyl-n 
acid 



The title compound, of the present invention, having the following physical data was obtained with using 
6-hydroxy-coumarin prepared in reference example 25 by the same procedure as reference example 26 
(with the proviso that N.N-dimethyl-5-bromopentanamide was used instead of ethyl 5-bromopentanoate) — 
reference example 27 — reference example 2-* reference example 4 — reference example 5 and then 
purification by column chromatography on silica gel. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.56; 

IR (cm" 1 ) W 2937, 1728, 1609, 1510, 1411, 1402, 1247, 1220, 1176, 1121, 1036, 969, 846, 803, 756. 
Example 16(a) 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-dimethylaminocarbonyl-n-propyl)oxybenzen-2-yl]propionic 
acid 



25 



20 



15 




45 



50 



55 
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15 




The title compound, of the present invention, having the following physical data was obtained with using 
6-hydroxy-coumarin prepared in reference example 25 by the same procedure as example 16 (with the 
proviso that N,N-dimethyl-4-bromobutanamide was used instead of N,N-dimethyl-5-bromopentanamide). 
TLC(ethyl acetate) : Rf 0.42; 

IFKcm" 1 ) w 2935, 1729, 1608, 1505, 1471, 1246, 1219, 1 176, 1 121 , 1038, 969, 847, 803. 



Example 17 



3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid 



/\ ^\ s CON (CH, ) 9 



35 



40 




17 



OH 



The title compound, of the present invention, having the following physical data was obtained with using 
6-hydroxycoumarin prepared in reference example 25 by the same procedure as reference example 26 
(with the proviso that N,N-dimethyl-5-bromopentanamide was used instead of ethyl 5-bromopentanoate) 
reference example 27 — reference example 2-" reference example 10 — reference example 23 — reference 
example 14 — reference example 15 — reference example 16 — reference example 5 and then purification 
by column chromatography on silica gel. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.42; 

IRfcm" 1 ) :p 3402, 2928, 2857, 1727, 1626, 1500, 1470, 1402, 1220, 1158, 1058, 972, 804. 



Example 17(a) and 17(b) 
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Example 17(a) 

3-[1-(5E,9Z-7-hydroxy-n-pentade^^ 
5 acid 



10 



15 



20 



CON (CH 3 ) 2 




OH 



25 



Example 17(b) 
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35 



40 



45 



3-[1-(5E-6-methyl-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonylbutyl)oxyben 
acid 



CO N (CH 3 ) 2 




• OH 



The title compound, of the present invention, having the following physical data was obtained with using 
6-hydroxy-coumarin, prepared in reference example 25 by the same procedure as example 17 (with the 
proviso that the corresponding appropriate phosphonate was used instead of dimethyl 2-oxodecyl- 
phosphonate for the same procedure as reference example 15). 
17(a) : 

TLC(chloroform : methanol = 10 : 1) : Rf 0.46; 
55 IFKcm" 1 ) : v 2931, 2860, 1727, 1626, 1500, 1470, 1402, 1220, 1158, 1055, 804. 
17(b) : 

TLC(chloroform : methanol = 10 : 1) : Rf 0.51; 

|R(cm" 1 ) w 2928, 2857, 1728, 1627, 1500, 1471, 1401, 1220, 1159, 1057, 804. 
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Example 1 8 

3-[l-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutyl)benzen acid 



10 



15 




The title compound, of the present invention, having the following physical data was obtained with using 
the ester in reference example 31 by the same procedure as reference example 4— reference example 5 
and then purification by column chromatography on silica gel. 
25 TLC(ethyl acetate) : Rf 0.50; 

IFKcm" 1 ) : v 2935, 2861, 1729, 1609, 1510, 1468, 1402, 1249, 1 176, 1121, 1036, 969, 846, 809. 

Example 1 8(a) 

30 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-dimethylaminocarbonylpentyl)benzen-2-yl]propionic acid 



40 



45 




OCH 



The title compound, of the present invention, having the following physical data was obtained with using 
an ester, which was prepared with using 3-(1-methoxybenzen-2-yl)propionic acid by the same procedure as 
reference example 12 — reference example 28 (with the proviso that methyl 5-(chloroformyl)pentanoate was 
used instead of methyl 4-(chloroformyl)butyrate) — reference example 16 — reference example 29 — 
reference example 30 — reference example 31, by the same procedure as example 18. 
TLC(ethyl acetate : methanol = 10 : 1) : Rf 0.65; 

IRfcm- 1 ) 2933, 2857, 1728, 1609, 1511, 1467, 1402, 1290, 1249, 1176, 1121, 1035, 968, 846, 809, 756. 



154 



EP 0 405 116 A2 

Example 19 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-oxo-4<Jime 
5 acid 



10 



15 



20 




The title compound, of the present invention, having the following physical data was obtained with using 
the dicarboxylic acid prepared in reference example 32 by the same procedure as reference example 30 — 
reference example 27 — reference example 2 reference example 6 reference example 4 reference 
example 5 and then purification by column chromatography on silica gel. 
TLC(ethyl zacetate : methanol = 9 : 1) : Rf 0.56 

IFKcm" 1 ) : v 3448, 2941, 2871, 2519, 1736, 1714, 1674, 1603, 1512, 1470, 1411, 1362, 1334, 1299, 1282, 
1254, 1176, 1160, 1126, 1106, 1035. 



Example 19(a) 

35 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-oxo-5-dimethylaminocarbonylpentyl]benzen-2-yl]propionic 
acid 



40 



45 



50 
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The title compound, of the present invention, having the following physical data was obtained with using 
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a dicarboxylic acid, which was prepared with using 3-(1-methoxybenzen-2-yl)propionic acid by the same 
procedure as reference example 12 - reference example 28 (with the proviso that methyl 5-(chloroformyi)- 
pentanoate was used instead of methyl 4-(chloroformyl)-butyrate) - reference example 5 - reference 
example 32, by the same procedure as example 19. 
5 TLC(ethyl acetate : methanol = 10 : 1) : Rf 0.50; 

IFKcm" 1 ) : v 3034, 2941, 2872, 1729, 1674, 1617, 1578, 1510, 1466, 1411, 1373, 1315, 1248, 1210, 1176, 
1116, 1038, 1016, 998, 972, 845, 817. 



10 Example 20 and 20(a) 



Example 20 

15 

3 -[ 1 .[ 6 -(4. me thoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-4-dimethylaminocarbonylbutyl)benzen-2-yl]- 
propionic acid 



20 



25 
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35 

Example 20(a) 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-5-dimethylaminocarbonylpentyl)benzen-2-yl]- 
40 propionic acid 



45 



50 
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The title compounds, of the present invention, having the following physical data were obtained with 
using the carboxylic acid prepared in reference example 19 and 19(a) by the same procedure as reference 
example 16. 



Example 20 : 

TLC(ethyl acetate : methanol = 9 : 1) : Rf 0.48; 
IR(cm~ 1 ) : v 2936, 1723, 1609, 1511, 1468, 1403, 1249, 1176, 1120, 1035, 



10 



Example 20(a) 

TLC(ethyl acetate : methanol = 10 : 1) : Rf 0.42; 
75 IRfcm" 1 ) v 2936, 2864, 1725, 1609, 1511, 1467, 1403, 1249, 1176, 1119, 1035, 969, 814, 756. 



Example 21 



20 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-n-propoxybenzen-2-yl]propionic acid 



25 
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35 



40 



0-nC 3 H 7 




OCH 



45 



3 



The title compound, of the present invention, having the following physical data was obtained with using 
6-hydroxy-coumarin prepared in reference example 25 by the same procedure as reference example 26 
(with the proviso that 1 -bromo-n-propane was used instead of ethyl 5 : bromopentanoate) - reference 
example 27 - reference example 2 - reference example 4 - reference example 5 and then purification by 
column chromatography on silica gel. 
TLC(ethyl acetate : n-hexane = 1 : 1) : Rf 0.30; 
IR^m" 1 ) : v 2937, 1713, 1608, 1504, 1471, 1217, 1036. 



50 



Example 22 



3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonyl-n-butyl)benzen-2-yl]propionic acid 



55 
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17 



OH 



15 The title compound, of the present invention, having the following physical data was obtained with using 
the ethyl ester prepared in reference example 31 by the same procedure as reference example 10 — 
reference example 23 -> reference example 14 reference example 15 —reference example 16 -> 
reference example 5 and then purification by column chromatography on silica gel. 
TLC(ethyl acetate) : Rf 0.42; 

20 IFKcm" 1 ) : v 3402, 2927, 2856, 1728, 1626, 1504, 1468, 1402, 1251, 1161, 1121, 1058, 971, 908, 810, 723. 



Example 23 

25 

3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-dimesylaminobenzen-2-yl]propionic acid 




17 



OH 



The title compound, of the present invention, having the following physical data was obtained with using 
45 the tert-butyl ester prepared in reference example 17 by the same procedure as reference example 10 — 
reference example 18 — reference example 20 — reference example 11 -* reference example 12 — 
reference example 13 — reference example 14 — reference example 15 — reference example 16 — 
reference example 5 and then purification by column chromatography on silica gel. 
TLC(ethyl acetate) : Rf 0.40; 
50 IRfcm- 1 ) w 3368, 2921, 2856, 1714, 1504, 1373, 1325, 1261, 1219, 1158, 976, 921, 871, 762. 

Example 24 

55 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutyl)benzen-2-yl]propionic acid 
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The title compound, of the present invention, having the following physical data was obtained with using 
the dicarboxylic acid prepared in reference example 29 by the same procedure as reference example 31 — 
reference example 4 — reference example 5 and then purification by column chromtography on silica gel. 
TLC(ethyl acetate : methanol = 6 : 1) : Rf 0.70; 

IR(cm- 1 ) : v 3015, 2938, 2857, 1702, 1610, 1514, 1503, 1473, 1463, 1447, 1422, 1408, 1341, 1305, 1288, 
1250, 1202, 1179, 1118, 1040, 1020, 963, 807 



Example 24(a) 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-carboxylpentyl)benzen-2-yl]propionic acid 



35 



40 



45 




The title compound, of the present invention, having the following physical data was obtained with using 
a dicarboxylic acid, which was prepared with using 3-(1-methoxybenzen-2-yl)propionic acid by the same 
procedure as reference example 12 — reference example 28 (with the proviso that methyl 5-(chloroformyl)- 
pentanoate was used instead of methyl 4-(chloroformylbutyrate) - reference example 29, by the same 
procedure as example 24. 
TLC(ethyl acetate : methanol = 20 : 1) : Rf 0.68; 

|R(cm- 1 ) : v 2932, 2853, 1709, 1609, 1512, 1500, 1465, 1420, 1289, 1245, 1206, 1176, 1128, 1031, 966, 
836, 814, 800. 



Example 25 
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3-[1-(5E-7-hydroxy-n«pentadecenyl)oxy-4-(4-carbox a cid 




nC 8 H 17 



OH 



The title compound, of the present invention, having the following physical data was obtained with using 
20 the carboxylic acid prepared in reference example 29 by the same procedure as reference example 31 — 
reference example 10 — reference example 23 — reference example 14 — reference example 15 — 
reference example 16 — reference example 5 and then purification by column chromatography on silica gel. 
TLC(ethyl acetate) : Rf 0.33; 

IRfcm- 1 ) : v 3426, 2922, 2855, 1719, 1703, 1611, 1503, 1465, 1447, 1429, 1409, 1311, 1286, 1241, 1199, 
25 1 1 27, 1 059, 1 001 , 975, 960, 806. 

Example 26 

30 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-n-butylbenzen-2-yl]propionic acid 



35 



40 



45 




The title compound, of the present invention, having the following physical data was obtained with using 
3-(1-methoxybenzen-2-yl)propionic acid by the same procedure as reference example 12 — reference 
example 28 (with the proviso that butyryl chloride was used instead of methyl 4-(chloroformyl)-butyrate) — 
reference example 16 - reference example 29 - reference example 31 — reference example 4 - 
reference example 5 and then purification by column chromatography on silica gel. 
TLC(n-hexane : ethyl acetate = 2 : 1) : Rf 0.48; 

IRfcm- 1 ) : v 3003, 2931, 2858, 1708, 1609, 1577, 1510, 1467, 1456, 1442, 1290, 1247, 1224, 1175, 1124, 
1037, 967, 844, 804. 
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Example 27 

3-[1 -[6-(4-methoxyphenyl)hex-5E-eny l]oxy-4(1 -oxo-4-carboxy Ibuty l)benzen-2-yl]propionic acid 




The title compound, of the present invention, having the following physical data was obtained with using 
the dicarboxylic acid prepared in reference example 32 by the same procedure as reference example 31 — 
reference example 4 — reference example 5 and then purification by column chlomatography on silica gel. 
TLC(ethyl acetate : methanol = 9 : 1) : Rf 0.20; 
IR(cm~ 1 ) : v 2943, 1697, 1682, 1603, 1510, 1259, 1117 



Example 27(a) 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-oxo-5-carboxylpentyl)benzen-2-yl]propionic acid 



40 



45 



50 




The title compound, of the present invention, having the following physical data was -obtained with 
55 using a dicarboxylic acid, which was prepared with using 3-(1-methoxybenzen-2-yl)propionic acid by the 
same procedure as reference example 12 — reference example 28 (with the proviso that methyl 4- 
(chloroformyl)pentanoate was used instead of methyl 4-(chloroformyl)butyrate) — reference example 5 — 
reference example 32, by the same procedure as example 27. 
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TLC(ethyl acetate : methanol = 20 : 1) : Rf 0.45; 

IR(cm~ 1 ) w 2939, 1709, 1694, 1682, 1604, 1578, 1511, 1300, 1260, 1245, 1179, 1116, 1037, 973. 



5 Example 28 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy4-(1-hydroxy-4-ca^ acid 



15 



20 



25 




The title compound, of the present invention, having the following physical data was obtained with using 
the dicarboxylic acid prepared in example 27 by the same procedure as reference example 16. 
TLC(ethyl acetate : methanol = 9 : 1) : Rf 0.20; 
30 IR(cm~ 1 ) w 3401, 2938, 1608, 1558, 1511, 1409, 1249, 1176, 1119, 1034, 968, 810. 

Example 28(a) 

35 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-5-carboxylpentyl)benzen-2-yl]propionic acid 



45 



50 




OCH 



55 

The title compound, of the present invention, having the following physical data was obtained with using 
the dicarboxylic acid prepared in example 27(a) by the same procedure as example 28. 
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TLC(ethyl acetate : methanol = 20 : 1) : Rf 0.47; 

IR(cm- 1 ) » 3555, 3032, 2932, 2861, 1703, 1609, 1513, 1503, 1467, 1449, 1427, 1408, 1286, 1250, 1211, 
1178, 1122, 1036, 963, 808. 



5 

Example 29 



3-[1-(5E-7-hydroxypentadecenyl)oxy-3-(4-dimethylaminocarbonylbutyl)oxybenz^ acid 



15 



20 




OH 



A residue was obtained with using 2,6-dimethoxybenzaldehyde by the same procedure as reference 
example 24 - reference example 2 - reference example 25 — reference example 26 (with the proviso that 
N,N-dimethyl-5-bromopentanamide was used instead of ethyl 5-bromopentanoate) — reference example 27 
J reference example 10 - reference example 23 - reference example 14 - reference example 15 -* 
reference example 16 - reference example 5. The residue was purified by column chromatography on 
silica gel (chloroform : methanol = 20 : 1) to give the title compound having the following physical data. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.44; 

IR(cm- 1 ) : v 2927, 2856, 1723, 1596, 1463, 1402, 1255, 1 183, 1 161 , 1 103, 971, 776, 725 



Example 30 

3.[ 1 .[ 6 -(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionicacid 



45 



50 




The title compound, of the present invention, having the following physical data was obtained with using 
2,6-dimethoxybenzaldehyde by the same procedure as reference example 24 - reference example 2 - 
reference example 25 - reference example 26 (with the proviso that N,N-dimethyl-5-bromopentanamide 
was used instead of ethyl 5-bromopentanoate) - reference example 27 reference example 4 - reference 
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example 5 and then purification by column chromatography on silica gel. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.52; 

IRfcm- 1 ) w 2937, 1723, 1608, 1596, 1511, 1463, 1401, 1250, 1178, 1103, 1035, 969, 846, 776, 756. 



Example 30(a) 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3[4-(2-pyrron^ acid 



10 
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OCH, 



25 



The title compound, of the present invention, having the following physical data was obtained with using 
2,6-dimethoxybenzaldehyde by the same procedure as example 30 (with the proviso that 1 -bromo-4-(2- 
pyrrolidon-1-yl)butane was used instead of N,N-dimethyl-5-bromopentanamide) 
30 TLC(chloroform : methanol = 10 : 1) : Rf 0.45; 

IRfcm- 1 ) : v 2937, 1723, 1645, 1595, 1511, 1463, 1389, 1250, 1178, 1103, 1035, 969, 847, 756. 



35 



Example 30(b) 



3-[1-[6-(4-methoxyphenyl)hexyl]oxy-3-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid 



40 



CON (CH 3 ) 2 



45 



50 




OCH 



3 



the title compound, of the present invention, having the following physical data was obtained with using 
2,6-dimethoxybenzaldehyde by the same procedure as example 30 (with the proviso that 6-(p-methox- 
55 yphenyl)hexanol methansulfonate was used instead of 6-(p-methoxyphenyl)-5E-hexenol methansulfonate). 
TLC(ethylacetate : methanol = 9 : 1) : Rf 0.30; 
IR(cm- 1 ) w 2933, 1724, 1596, 1513, 1463, 1248, 1103. 
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Example 31 

3-[1-[6-(4-methoxyphenyl)hex-5E-^ acid 



w 



15 




The title compound, of the present invention, having the following physical data was obtained with using 
2,6-dimethoxybenzaldehyde by the same procedure as reference example 24 — reference example 2 — 
reference example 25 - reference example 26 (with the proviso that ethyl 4-bromobutyrate was used 
instead of ethyl 5-bromopentanoate) - reference example 27 -* reference example 4 - reference example 
5 and purification by column chromatography on silica gel. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.35; 

IRfcm- 1 ) : v 2937, 1707, 1559, 1511, 1463, 1250, 1177, 1104, 1036, 967, 846, 775, 729. 



Example 31(a) 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-carboxylbutyl)oxybenzen-2-yl]propionic acid 



35 



40 




45 The title compound, of the present invention, having the following physical data was obtained with using 
2,6-dimethoxybenzaldehyde by the same procedure as example 31 (with the proviso that ethyl 5- 
bromopentanoate was used instead of ethyl 4-bromobutyrate). 
TLC(chloroform : methanol = 10 : 1) : Rf 0.37; 

IR(crrr 1 ) > 2937, 1699, 1595, 1510, 1460, 1250, 1180, 1160, 1034, 967, 846, 773, 718 



Example 31(b) 

55 3.[ 1 .[ 6 -(4. me thoxyphenyl)hexyl]oxy-3-(4-carboxylbutyl)oxybenzen-2-yl]propionic acid 
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10 




OCH, 



The title compound, of the present invention, having the following physical data was obtained with using 
15 the compound prepared in example 31(a) by the same procedure as reference example 2 and then 
purification by column chromatography on silica gel. 
TLC(ethyl acetate : methanol = 9 : 1) : Rf 0.40; 
IR(crrT 1 ) : v 2935, 1702, 1595, 1513, 1461, 1245, 1104. 



20 



Example 32 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-dimethylaminocarbonylbutanamido)benzen-2-yl]propionic 
2 5 acid 



30 



35 




N (CH 3 ) 2 



OCH 



3 



40 



45 



The title compound, of the present invention, having the following physical data was obtained with using 
2-hydroxy-6-nitrobenzaldehyde, which was prepared with using 3-nitrophenol by the method described in 
Bull. Chem. Soc. Japan, 46. 2903 (1973), by the same procedure as reference example 1 — reference 
example 2 - reference example 3 - reference example 4 - reference example 5 - refernce example 6 
(with the proviso that dimethylamine was used instead of morpholine) — example 1 . 
TLC(methylene chloride : methanol = 4 : 1) : Rf 0.52; 
IRfcm- 1 ) : v 2936, 1608, 1511, 1456, 1248, 1176. 



50 



Example 33 



55 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(5-carboxylpentyl)benzen-2-yl]propionic acid 
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5 



10 




15 The title compound, of the present invention, having the following physical data was obtained with using 
an es ter, which was prepared with using the ester prepared in reference example 36 by the same 
procedure as reference example 4, by the same procedure as reference example 5 and then pruification by 
column chromatography on silica gel. 
TLC(chloroform ; methanol = 10 : 1) ; Rf 0.30; 

20 MS : m/z 468(M + ), 189; 

IR(cm- 1 ) : v 2930, 1707, 1608, 1583, 1511, 1458, 1248, 1176, 1088, 1037, 967, 846, 756. 



Example 34 

25 

3-[1-[6-(4-methoxyphenyl)hex-5E-eny acid 



35 



40 




The title compound, of the present invention, having the following physical data was obtained with using 
45 the ester prepared in reference example 36 by the same procedure as reference example 25 -> reference 
example 6 (with the proviso that dimethylamine was used instead of morpholine) - reference example 27 - 
reference example 4 - reference example 5 and then purification by column chromatography on silica gel. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.48; 

IRfcm- 1 ) : v 2932, 1724, 1609, 1510, 1458, 1402, 1249, 1176, 1087, 1037, 969, 847, 791, 751. 

50 

Example 35 



55 3-[i-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-dimesylaminobenzen-2-yl]propionic acid 
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5 



10 




The title compound, of the present invention, having the following physical data was obtained with using 
2-hydroxy-6-nitrobenzaldhyde by the same procedure as reference example 1 — reference example 2 — 
reference example 17 - reference example 4 — reference example 18 - reference example 20 - example 
1. 

2 o NMR : 5 1.67 (2H, m), 1.88 (2H, m), 2.27 (2H, m), 2.73 (2H, m), 3.09 (2H, m), 3.47 (6H, s), 3.80 (3H, s), 4.03 
(2H, t), 6.08 (1H, dt), 6.35 (1H, d), 6.79-7.02 (4H, m), 7.18-7.33 (3H, m). 



Example 36 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(perhydro-1 ,2-thiazin-1 ,1 ,3-trione-2-yl)benzen-2-yl]propionic 
acid 



35 



40 



45 




OCH 



The title compound, of the present invention, having the following physical data was obtained with using 
2-hydroxy-6-nitrobenzaldehyde by the same procedure as reference example 1 - reference example 2 — 
reference example 17 - reference example 4 -* reference example 18 -* reference example 3 - reference 
example 5 — reference example 22 — example 1. 

NMR : 5 166 (2H. m), 1.86 (2H, m), 2.27 (2H, m), 2.44 (2H, m), 2.63 (2H, m), 2.77-3.00 (4H, m). 3.59 (2H, t, 
J = 6Hz), 3.79 (3H, s), 4.02 (2H, m), 6.08 (1H, dt, J = 16Hz, 7Hz), 6.35 (1H. d, J = 16Hz), 6.78-6.99 (4H, m). 
7.I8-7.34 (3H, m). 



Example 37 
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3-[1-[6-(4-methoxyphenyl)hex-^ acid 



10 



15 




OCH, 



A residude was obtained with using the carboxylic acid prepared in reference example 40 by the same 
20 proceure as reference examples 25 — reference example 27 — reference example 31 — reference example 
4 — reference example 5. The residue was purified by column chromatography on silica gel (chloroform : 
methanol = 20 : 1 — 10 : 1) to give the title compound, of the present invention, having the following 
physical data. TLC(chloroform : methanol + 10 : 1) : Rf 0.32; 
IR(cm~ 1 ) : v 2934, 1706, 1608, 1579, 1511, 1454, 1248, 1176, 1036, 968, 846, 757. 

25 

Example 38 

30 3-[1 -[6-(4-methoxypheny l)hex-5E-enyl]oxy-3-(1 -hydroxy-5-carboxylpentyl)benzen-2-yl]propionic acid 



35 



40 



45 




OCH, 



50 



The title compound, of the present invention, having the following physical data was obtained with using 
the carboxylic acid prepared in example 37 by the same procedure as reference example 16. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.24; 

IR(cm- 1 ) : v 2937, 1708, 1608, 1585, 1511, 1459, 1250, 1176, 1036, 968, 846, 794, 756. 



55 



Example 39 



3-[1-[6-(4-meftoxyphenyl)hex-5E-e^ 
acid 
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10 



5 




OCH 3 



75 



The title compound, of the present invention, having the following physical data was obtained with using 
the carboxylic acid prepared in reference example 40 by the same procedure as reference example 25 - 
reference example 27 - reference example 6 (with the proviso that dimethylamine was used instead of 
morpholine) - reference example 4 - reference example 5 and then purification by column chromatog- 
20 raphy on silica gel. 

TLC(chloroform : methanol = 10 : 1) : Rf 0.48; 

IR(cm- 1 ) : v 2942, 1723, 1674, 1626, 1577, 1512, 1453, 1418, 1398, 1250, 1181, 1018, 987, 964, 907, 842, 
812, 785, 744. 

25 

Example 40 

3-[1-[6-(4-methoxyphenyl)hex-5E-eny^ 
30 propionic acid 



The title compound, of the present invention, having the following physical data was obtained with using 
the carboxylic acid prepared in example 39 by the same procedure as reference example 16. 
TLC(chloroform : methanol = 10 : 1) : Rf 0.35; 

IRfcm- 1 ) : v 2937, 1718, 1608, 1511, 1460, 1403, 1249, 1176, 1067, 1036, 969, 847, 795, 755. 



Formulation Example 1 

The following components were admixed in conventional method and punched out to obtain 100 tablets 



OH 



40 



35 



45 
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each containing 50 mg of active ingredient. 

• 3-[i-[6-(4-methoxyphenyi)hex-5E-enyl]oxy-3-(4-carboxyibutyi)oxybenzen-2-yl]pro^ acid 

• Cellulose calcium glycolate (carboxymethylcellulose calcium) (disintegrating agent) — 0.2 g 

• Magnesium stearate (Lubricating agent) 0.1 g 

• Microcrystaline cellulose 4.7 g 
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Names of the compounds in the tables 



Ex. No. 


Name 


1(a) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyI]oxy-4-(4- 
dimethylaminocarbonyIbutanamido)benzen-2- 
yljpropionic acid 


1(b) 


3-[1-n-hexyloxy-4-(4-dimethyIaminocarbonyl- 
butanamido)benzen-2-yl]propionic acid 


1(c) 


3-[1-n-dodecyloxy-4-(4-dimethyIaminocarbonyl- 
butanamido)benzen-2-yl]propionic acid 


1(d) 


3-[1-n-hexadecyIoxy-4-(4-dimethylaminocarbonyI- 
butanamido)benzen-2-y!jpropionic acid 


1(e) 


3-[1-[6-(4-n-propoxyphenyl)hex-5E-eny!]oxy-4-(4- 
dimethyiaminocarbonylbutanamido)benzen-2- 
y!]propionic acid 


1(f) 


3-[1-[6-[4-(2-propeny!)oxyphenyI]hex-5E-enyl]oxy-4- 
(4-dimethyIaminocarbonylbutanamido)benzen-2- 
yijpropionic acid 


Kg) 


3-[1-[7-(4-methoxyphenyl)hept-6E-enyl]oxy-4- 
(4-dimethyIaminocarbonylbutanamido)benzen-2- 
yI]propionic acid 


1(h) 


3-[1 -[7-(4-methoxyphenyI)-n-heptyl]oxy-4- 
(4-dimethyIaminocarbonyIbutanamido)benzen-2- 
yl]propionic acid 


1(0 


3-[1-[6-(4-n-pentylo-xyphenyl)hex-5E-enyl]oxy-4- 
(4-dimethyIaminocarbonylbutanamido)benzen-2- 
yl]propionic acid 
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Ex. No. 


Name 


Kj) 


m. r _j W / j _ _ <_ t . _ . ^ _ _ _ 1 _ * * I \ — a. till *\ *> % # ^ 

3-[1 -[6-(4-methoxyphenyl)-n-nexyl]oxy-4- 
(4-dimethylaminocarbony!butanamido)benzen-2- 

y!]propionic acid 


1(k) 


3-[1~-{7-phenylhept-6E-enyl)oxy-4-(4-dimethylamino- 
carbonylbutanamido)benzen-2-yl]propionic acid 


1(0 


3-[1-[6-(2-methoxyphenyl)hex-5E-enyl]oxy-4-(4- 
dimethylaminocarbonylbutanamidojbenzeiw- 

yljpropionic acid 


Km) 


3-[1-[6-(3-methoxyphenyl)hex-5E-enyI]oxy-4-(4- 
dimethylaminocarbonylbutanamido)benzen-2- 
yl]propionic acid 


1(n) 


3-[1-[6-(4-methoxyphenyi)hex-5E-enyl]oxy-4-[4-(1- 
indoIinyi)carbonylbutanamido]ben2en-2-yl]propionic 

acid 


1(o) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-[4-(2- 
thiazolyl)aminocarbonyibutanamido]benzen-2- 

yljpropionic acid 


1(P) 


3-[1-[6-(4-methoxy phenyl) hex-5E-enyl]oxy-4-(3- 
dimethyiaminocarbonylpropionamido)benzen-2- 

yl]propionic acid 


i(q) 


3-[1-[6-(4-methylthiophenyl)hex-5E-enyl]oxy-4-(4- 
dimethyIaminocarbonyibutar>amido)benzen-2- 

yl]propionic acid 


1(0 


3-[1.[6-(3 < 4-dimethoxyphenyl)hex-5E-enyl]oxy-4-(4- 
dimethyiaminocarbonyIbutanamido)benzen-2- 

yl]propionic acid 
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Ex. No. 


Name 


1(s) 


3-[1-[6-(4-methylpheny!)hex-5E-enyl]oxy-4-(4- 
dimethyiaminocarbonylbutanamido)benzen-2- 
yljpropionic acid 


1(t) 


3-[1-[6-(4-chlorophenyl)hex-5E-enyl]oxy-4-(4- 
dimethy!aminocarbony!butanamido)benzen-2- 
y!]propionic acid 


1(u) 


3-[1-[6-(4-methoxypheny!)hex-5E-enyl]oxy-4-(3- 

dimethylaminocarbonylbenzamido)benzen-2-yl]propionic 

acid 


2(a) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4- 
carboxylbutanamido)benzen-2-yi]-E-acrylic acid 


2(b) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3- 
carboxyibenzamido)benzen-2-yljpropiomc acid 


3(a) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4- 
benzamidobenzen-2-yl]propionic acid 


3(b) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4- 
decanamidobenzen-2-yl]propionic acid 


| 3(c) 

f 
i 

! 
! 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4- 
acetamidobenzen-2-yl]propionic acid 


I 4(a) 

t 

i 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4- 
hydroxybutanamido)benzen-2-yl]propionic acid 


| 4(b) 

! 

i 

i - _ 


3-[1-[6-(4-methoxyphenyl)hex-5E-eny!]oxy-4-(3- 
hydroxymethylbenzamido)benzen-2yl]propionic acid 
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C Y Ma 


Name 


5(a) 


3-[1-(4E-6-hydroxytetradecenyl)oxy-4-dimethylamino- 
carbonylbutanamidobenzen-2-yl]propionic acid 


5(b) 


3-[1-(5E-7-hydroxydodecenyl)oxy-4-dimethylamino- 
carbonylbutanamidobenzen-2-yl]propionic acid 


5(c) 


3- [1-[5E-7-hydroxy-9-(4-methoxyphenyl)nonenyl]oxy- 

4- dimethylaminocarbonylbutanamidobenzen-2- 

yl]propionic acid 


5(d) 


3-[1-(5E-7-hydroxynonenyl)oxy-4-dimethylamino- 
carbony!butanamidobenzen-2-yl]propionic acid 


5(e) 


3-[1-(5E-7-hydroxy-7-cyclohexylheptenyl)oxy-4- 
dimethylaminocarbonylbutanamidobenzen-2-yl]propionic 

acid 


6(a) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4- 

mAmwtnhanwhct i If nn vlaminnhpn7pn-2- vIlDTODiO niC 3Cid 
rnGtny lpn©ny \) SU ITUI ly lall m iiuucntcn c- /'Jr" w r ,v 


6(b) 


3-[1-[6-(4-methoxypheny!)hex-5E-enyl]oxy-4-methyl- 

m* • i rr-i I«r\K^n^on-0-\/l1n rnn n n 1 Ci SCI Q 

su iTonyiarninoDenzen-^-y ijfji uh iwim ^ a^i w 


6(c) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-benzyl- 
<?tilfnnvlaminobenzen-2-vllpropionic acid 


10(a) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4- 
ditosylaminobenzen-2-yl]propionic acid j 


10(b) • 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyi]oxy-4-bis(n- 
butylsulfonyl)aminobenzen-2-y!]propionic acid 


10(c) 


3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4- 
bis(benzylsulfonyl)aminobenzen-2-yl]propionic acid 
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Ex. No. 


Name 




^-f 1 -rfi-f4-methoxvDhenvnhexylloxy-4- 
(perhydro-1 ,2-thiazin-1 ,1 ,3-trione-2-yl)benzen-2- 
yl]propionic acid 


12(b) 


3-[1 -"[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4- 
(isothiazolidin-1 ,1 ,3-trione-2-yl)benzen-2-yl]propionic 

arid 


15(a) 


3- [1-[5E-7-hydroxy-9-(4-methoxyphenyI)nonenyl]oxy- 

4- (4-carboxylbutyl)oxybenzen-2-yl]propionic acid 


15(b) 


3-[1-(5E-7-hydroxypentadecenyl)oxy-4-(3- 
j carboxylpropyl)oxybenzen-2-yl]propionic acid 


15(c) 


3-[1-(5E-7-hydroxypentadecenyl)oxy-4- 
carboxylmethoxybenzen-2-yl]propionic acid 



Claims 

1) A phenylkan(en)oic acid of the formula: 



A-W-R 




0-D 



wherein A is 

i) -NHCO-, 

ii) -0- 

iii) -NHSO2-, 

iv) -C0- 

v) -CH 2 - or 
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w 



15 



vi) -CH(OH)-; 

W is i) C1-13 alkylene, 

ii) phenylene or 



iii) — CH 




R 1 is i) hydrogen, 

ii) C1-4 alkyl, 

iii) -COOH, 

iv) saturated or unsaturated, 4-7 membered mono-cyclic hetero ring containing one nitrogen as a hetero 
atom or saturated or unsaturated, 4-7 membered mono cyclic hetero ring containing one nitrogen as a 
hetero atom substituted by an oxo group, 

v) -CON ) 
\ R 2- 



20 



vi) -CH 2 OH; 

A, taken together with W and R\ is 



30 



ii) 

35 




iv) 

45 

v) 



50 



55 

two R 2 are, same or different, 
i) hydrogen, 
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ii) C1-4 alky I or 

i) 4-7 membered, saturated or unsaturated, mono-cyclic hetero ring containing two or three of nitrogen and 
sulfur in total, or two R 2 , taken together with a nitrogen to which they are attached, form saturated or 
unsaturated, 

5 i) 7-14 membered, bi-or tri-cyclic hetero ring containing one nitrogen as a hetero atom, or 

i) 4-7 membered, mono-cyclic hetero ring containing two or three of nitrogen and oxygen in total ; 
Y is ethylene or vinylene; 
D is i) -Z-B or 



10 




OH 



15 

Z is C3-1 1 alkylene or alkenylene 



20 




Z, taken together with B, is C3-22 alkyl; 
25 R 3 is i) hydrogen, 
ii) halogen, 

III) C1-8 alkyl, alkoxy or alkylthio, or 
iv) C2-8 alkenyl, alkenyloxy or alkenylthio; 
n is 1-3; 
30 R 4 is C1-7 alkylene; 
R s is i) C1 -12 alkyl, 

ii) C2-12 alkenyl, 

iii) C5-7 cycloalkyl or 

iv) phenethyl or phenethyl wherein the ring is substituted by one C1-4 alkoxy; 
35 two R 6 are, same or different, 

i) C1-7 alkyl, 

ii) benzyl or 

iii) phenyl or phenyl wherein the ring is substituted by one C1-4 alkyl; and 
two R 7 are, same or different, C1-4 alky; 

40 with the proviso that 

j) -A-W-R 1 should bind to 3- or 4- carbon in benzene ring, and 
ii) when W is phenylene or 

! 



A should not represent-O, -CO-, -CH 2 - or -CH(OH)-; 
and non-toxic salts thereof. 

2) a compound according to claim 1 , wherein A is -NHCO-. 

3) A compound according to claim 2, which is 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-oxo-5-morpholinopentanamido)benzen-2-yl]propionic acid, 
3_[ 1 .[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutanamido)benzen-2-yl]propionic 

acid, 

3.[ 1 .[6-(4-n-propoxyphenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutanamido)benzen-2-yl]propionic 
acid, 

3 .[ 1 .[6-[4-(2-propenyl)oxyphenyl]hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutanamido)benzen-2-yl]- 
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propionic acid, . , 

3 _[ 1 -[7-(4- me thoxyphenyl)hept-6E-^ 

acid, 

3-[1-[7-(4-methoxyphenyl)-n-heptyl]oxy-4-(4-dimethylaminocarbonylbutanamido)benzen acid, 
3-[1-[6-(4-methoxyphenyl)-n-hexyl]oxy-4-(4<iimeth^ acid - 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-[4-(1Hndolinyl)carbonylbutanamW acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-[4-(2-thiazolyl)aminocarbonylbutanamido]benzen 

acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-dimethylaminocarbonylpropion 
acid, 

3-[1-[6-(4-methylthiophenyl)hex-5E-enyl]oxy-4-(4-dim^ 
acid, 

3-[1-[6-(4- me thylphenyl)hex-5E-enyn ac,d ' 
3-[1-[6-(4-chlorophenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutanamido)benzen^ acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-dimethylaminocarbonylbenzamid 
acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutanamido)benzen-2-yl]proionic acid, 
3.[ 1 .[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutanamido)benzen-2-yl]-E-acryl^ acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-carboxylbenzamido)benzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-heptanamidobenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-benzamidobenzen-2-yl]propionic acid, 
3-[1_[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-acetamidobenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-hydroxypentanamido)benzen-2-y acid, 
3 .[ 1 .[ 6 .(4- me thoxyphenyl)hex-5E-enyl]oxy-4-(4-hydroxybutanamido)benzen-2-yl]propionic acid, 
3 .[ 1 .[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-hydroxymethylbenzamido)benzen-2-yl]propion acid, 
3-[1-(5E-7-hydroxypentadecenyl)oxy-4-(4-dimethylaminocarbonylbutanamido)benzen-2-yl]propi^ acid, or 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-dimethylaminocarbonylbutanami 

acid. 

4) A compound according to claim 1 , wherein A is -0-. 

5) A compound according to claim 4, which is 

3 . [1 .[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutoxy)benzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4-carboxylbutyl)oxybenzen-2-yl]propionic acid, 
3 . [1 .[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxypentadecenyl)oxy-3-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-(5E,9Z-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-[5E-7-hydroxy-9-(4-methoxyphenyl)nonenyl]oxy-4-(4-carboxylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxypentadecenyl)oxy-4-(3-carboxylpropyl)oxybenzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxypentadecenyl)oxy-4-carboxylmethoxybenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-n-propoxybenzen2-yl]propionic acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-(5E-6-methyl-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonylbutyl)oxybenzen2-yl]propionic 

acid, . . 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-dimethylaminocarbonyl-n-propyl)oxybenzen-2-yl]propionic 

acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(3-carboxylpropyl)oxybenzen-2-yl]propionic acid, 
3 . [1 -[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-carboxylbutyl)oxybenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(4-(2-pyrrolidon-1-yl)-n-butoxy]benzen-2-yl]propion acid, 
3 - [1 .[ 6 -(4-methoxyphenyl)hexyl]oxy-3-(4-dimethylaminocarbonylbutyl)oxybenzen-2-yl]propionic acid or 
3-[1-[6-(4-methoxyphenyl)hexyl]oxy-3-(4-carboxylbutyl)oxybenzen-2-yl]propionic acid. 

6) A compound according to claim 1, wherein A is -NHS0 2 - 

7) A compound according to claim 6, which is 

3-[1-[6-(4-methoxyphenyl)hexyl]oxy-4-(4-methylphenyl)sulfonylaminobenzen-2-yl]propionic acid, 
3 . [1 .[ 6 .(4- m ethoxyphenyl)hexyl]oxy-4-(3-dimethylaminocarbonyl-n-propyl)sulfonylaminobenze 

propionic acid, , . 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4(4-methylphenyl)sulfonylaminobenzen-2-yl]propion^ acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-dimethylaminocarbonyl-n-propyl)sulfonylaminobenzen-2-yl]- 
propionic acid, 
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3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-methylsulfonylaminobenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-eny!]oxy-4-benzylsulfonylaminobenzen-2-yl]propion acid, 
or 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(3-carbonylpropyl)sulfonylaminobenzen-2-yl]propionic acid. 

8) A compound according to claim 1, wherein A is -CO-. 

9) A compound according to claim 8, which is 

3-[1-6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-oxo-4-dimethylaminocarbonylbutyl)benzen-2-yl]propionic 
acid, 

3-[1-6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(1-oxo-5-carboxylpentyl)benzen-2-yl]propionic acid, 

3-[1-6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(1-oxo-5-dimethylaminocarbonylpentyl)benzen-2-yl]propionic 

acid, 

3-[1 -6-(4-methoxypheny l)hex-5E-enyl]oxy-4-(1 -oxo-4-carboxylbutyl)benzen-2-yl]propionic acid, 
3-[1 -6-(4-methoxypheny l)hex-5E-enyl]oxy-4-(1 -oxo-5-carboxylpentyl)benzen-2-y l]propionic acid or 
3-[1-6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-oxo-5-dimethylaminocarbonylpentyl]benzen-2-yl]propionic 
acid. 

10) A compound according to claim 1 , wherein A is -CH 2 -. 

1 1) A compound according to claim 10, which is 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-carboxylbutyl)benzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(4-dimethylaminocarbonylbutyl)benzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4-dimethylaminocarbonyl-n-butyl)benzen-2-yl]propionic acid, 
3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-(4-carboxylbutyl)benzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-n-butylbenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(5-carboxylpentyl)benzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(5-dimethylaminocarbonylpentyl)benzen-2-yl]propionic acid, 
3-[1 -[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-carboxylpentyl)benzen-2-yl]propionic acid or 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(5-dimethylaminocarbonylpentyl)benzen-2-yl]propionic acid. 

12) A compound according to claim 1, wherein A is -CH(OH)-, 

13) A compound according to claim 12, which is 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-4-dimethylaminocarbonylbutyl)benzen-2-yl]- 
propionic acid 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(1-hydroxy-5-carboxylpentyl)benzen-2-yl]propionic acid 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(1-hydroxy-5-dimethylaminocarbonylpentyl)benzen-2-yl]- 
propionic acid 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-4-carboxylbutyl)benzen-2-yl]propionic acid 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-5-carboxylpentyl)benzen-2-yl]propionic acid 
or 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(1-hydroxy-5-dimethylaminocarbonylpentyl)benzen-2-yl]- 
propionic acid. 

14) A compound according to claim 1 , wherein 
A, taken together with W and R1 , is 
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10 



15 



20 



25 



30 



i) 




°=\ so 




.COR? 

iv) — N 

N S0 2 R 7 or 



v) 




35 15) A compound according to claim 14, which is 

3-[1-[6-(4-methoxyphenyl)hexyl]oxy-4-(perhydro-1 ,2-thiazin-1 ,1 f 3-trione-2-yl)benzen-2-yl]propionic acid, 
3_[1 -[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(perhydro-1 ,2-thiazin-1 ,1 ,3-trione-2-yl]benzen-2-yl]propionic 
acid, 

3-[1 -[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(isothiazolidin-1 ,1 ,3-trione-2-yl)benzen-2-yl]propionic acid, 
40 3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-phthalimidobenzen-2-yl]propionic acid, 

3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-(N-acetyl-N-mesyl)aminobenzen-2-yl]propionic acid, 
3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-dimesylaminobenzen-2-yl]propionic acid, 
3-[1 -(5E-7-hydroxy-n-pentadecenyl)oxy-4-(perhydro-1 ,2-thiazin-1 ,1 ,3-trione-2-yl)benzen-2-yl]propionic acid, 
3_[1.[6-(4-methoxyphenyl)hex-5E-enyl]oxy-4-bis(n-butylsulfonyl)aminobenzen-2-yl]propionic acid, 
45 3-[1-(5E-7-hydroxy-n-pentadecenyl)oxy-4-dimesylaminobenzen-2-yl]propionic acid, 
3-[1_[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-dimesylaminobenzen-2-yl]propionic acid 



or 



3-[1-[6-(4-methoxyphenyl)hex-5E-enyl]oxy-3-(perhydro-1 ,2-thiazin-1 ,1,3-trione-2-yl)benzen-2-yl]propionic 
acid. 

so 16) A process for the preparation of compounds of the formula: 



55 
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A-W-R 



1 




Y-COOH 



O-D 



(I) 



wherein A is 

i) -NHCO-, 

ii) -O- 

iil) -NHS02-, 

iv) -CO- 

v) -CH 2 - or 

vi) -CH(OH)-; 

W is i) C1-13 alkylene, 
ii) phenylene or 



R 1 is i) hydrogen, 

ii) C1-4 alkyl, 

iii) -COOH, 

iv) saturated or unsaturated, 4-7 membered mono-cyclic hetero ring containing one nitrogen as a hetero 
atom or saturated or unsaturated, 4-7 membered monocyclic hetero ring containing one nitrogen as a 
hetero atom substituted by an oxo group, 

v) -con ; 

X R2' 



vi) -CH 2 OH; 

A, taken together with W and R\ is 



i) 



ii) 0 




iii) -N-(S0 2 R 6 )2, 
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/COR? 

iv) — N or 
X S0 2 R 7 



10 




i ; 

15 

two R 2 are, same or different, 

i) hydrogen, 

ii) C1-4 alkyl or 

iii) 4-7 membered, saturated or unsaturated, mono-cyclic hetero ring containing two or three of nitrogen and 
20 sulfur in total, or two R 2 , taken together with a nitrogen to which they are attached, form saturated or 

unsaturated, 

i) 7-14 membered, bi-or tri-cyclic hetero ring containing one nitrogen as a hetero atom, or 

ii) 4-7 membered, mono-cyclic hetero ring containing two or three of nitrogen and oxygen in total ; 
Y is ethylene or vinylene; 

25 D is i) -Z-B or 



ii) -R 4 

OH 



35 z is C3-1 1 alkylene or alkenylene 
B is 



40 




; or 

45 Z, taken together with B, is C3-22 alkyl; 
R 3 is i) hydrogen, 

ii) halogen, 

iii) C1-8 alkyl, alkoxy or alkylthio, or 

iv) C2-8 alkenyl, alkenyloxy or alkenylthio; 
so n is 1-3; 

R 4 is C1-7 alkylene; 
R5 is i) C1-12 alkyl, 

ii) C2-12 alkenyl, 

iii) C5-7 cycloalkyl or 

55 iv) phenethyl or phenethyl wherein the ring is substituted by one C1-4 alkoxy; 
Two R 6 are, same or different, 

i) C1-7 alkyl, 

ii) benzyl or 
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iii) phenyl or phenyl wherein the ring is substituted by one C1-4 alky I; and 
Two R 7 are, same or different, C1-4 alky; 
with the proviso that 

i) -A-W-R 1 should bind to 3- or 4- carbon in benzene ring, and 

ii) when W is phenylene or 



A should not represent -0-, -CO-, -CH 2 - or -CH(OH)-; 
and non-toxic salts thereof, 
which is characterized by: 

(1) saponificating the compound of the formula: 




wherein A 1 is 

i) -NHCO- or 

ii) -NHSO2-; 
R 11 is 

i) the group of R la 

(wherein R 1a is hydrogen, saturated or unsaturated, 4-7 membered mono-cyclic hetero ring containing 
one nitrogen as a hetero atom, unsubstituted or substituted by an oxo group or C1-C4 alkyl), 

ii) -CO2H or 

iii) the group shown by: 



-CON 



\r 2 



or 



A 1 , taken together with W and R 11 , is 
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is ethylene or vinylene; 
t-Bu is tert-Butyl group; and 

the other symbols are the same meanings as described hereinbefore; 
or the compounds of the formula: 




C0 o t-Bu 



O-Z-B 



wherein R 16 is 

i) -C0 2 H- or 

ii) the group of the formula: 



/ 



-con; 9 ; ; and 



the other symbols are the same meanings as described hereinbefore; 
with using an acid (formic acid, trifluoroacetic acid etc.) , 
(2) saponificating the compound of the formula: 
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A 1 -W-CH 2 OCHO 




O-Z-B 



wherein, all of the symbols are same meaning as described hereinbefore;, 
the compound of the formula: 



NHCO-W-R 



12 




O-R 



wherein R 12 is 

i) the group of R 1a , 

ii) the group shown by 



C0 2 CH 3 



OH 



-CON 



/ 



R -s 



\R 2 -' ' 



iii) -CO2CH3 or 



IV) — CH 2 OCO— ;and 



the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 
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10 



A U -W-R 13 




O-R 



15 wherein A 11 is -NHS0 2 -; 
R 13 is 

i) the group of -R ,a , 

ii) the group shown by 



20 



-CON 



25 



iii) -CH 2 OCHO or 

iv) -CO2H; 

A 11 , taken together with W and R 13 , is 



30 



35 



40 



45 



50 



55 
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i) 




SO, 



N 



ii) 



iii) 




/ S0 2 




COR? 



iv) -NT 

x S0 2 R 7 or 

v) — N(S0 2 R6) 2 ; and 



the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



O-W-R 



14 




O-D 



wherein Et is ethyl; 
R 1 * is 

i) the group of -R 1a , 

ii) the group shown by 



-CON 



R 2 - 
\ D 2 



iii) -C0 2 Et; and 
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the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




(VII) 



wherein A 2 is 

i) -0- or 

ii) -CH 2 -; 
R 1S is 

i) hydrogen or 

ii) acetyl group; and 

the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



25 



30 



,0-W-CH 2 OR 



15 




(VIII) 



0-D 



35 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



40 



45 




(IX) 



0-D 



wherein all of the symbols are the same meanings as described hereinbefore;, 
50 the compound of the formula: 



55 



189 



EP 0 405 116 A2 




(X) 



O-D 

wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula; 



.W-CH 2 OCHO 




(XII) 



O-Z-B 

wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




O-R 



C0 2 CH 3 



OH 



wherein R 17 is 

i) the group shown by 



(XIII) 



-CON 



/ 



R' 



v 2 ' ■ 



ii) -CH 2 OH or 

iii) -CO2H; and 

the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 
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(XV) 



OH 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




(XVI) 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




(XVII) 



O-Z-B 

wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 
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W-R' 




(XVIII) 



10 



O-D 



15 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



W-R J 



20 



25 




O-Z-B 



(XIX) 



30 



wherein R 18 is 

i) -C0 2 Et, 

ii) the group shown by 



35 



-CON 



/ 



R -> 



or 

iii) -CH 2 OH; and 

40 the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



45 



W-R 



50 



55 




O-R 



(XX) 
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wherein, all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



W- R19 




O-D 



(XXI) 



wherein R 19 is 

i) the group shown by 



/ 



R 4 



-cow ; 



or 



ii) -C0 2 Et; and 

the other symbols are the same meanings as described hereinbefore; or 
the compound of the formula: 




(XXII) 



wherein all of the symbols are the same meanings as described hereinbefore; 
with using an alkali (sodium hydroxide etc.) , 
(3) reducing the compound of the formula: 



0 




(XIV) 



O-Z-B 



wherein all of the symbols are the same meanings as described hereinbefore ; or 

(4) converting the compound of the formula (I) into the corresponding salt thereof, if necessary. 

17) A pharmaceutical composition which comprise, as active ingredient, the phenylalkan(en)oic acid of the 
formula (I) as claimed in claim 1 , or the pharmaceutical^ acceptable acid addition salts thereof. 

18) For use in the prevention and/or treatment of several diseases induced by leukotriene B4, the 
phenylalkan(en)oic acid of the formula (I) as claimed in claim 1, or the pharmaceutical^ acceptable acid 
addition salts thereof. 
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10 



15 



20 



25 



30 



35 



Claims for the following Contracting States: ES, GR 

1) A process for the preparation of compounds of the formula: 




A-W-R 



1 



Y-COOH 



(I) 



O-D 



wherein A is 

i) -NHCO-, 

ii) -0- 

iii) -NHSO2-, 

iv) -CO- 

v) -CH 2 - or 

vi) -CH(OH)-; 

W is i) C1-13 alkylene, 
ii) phenylene or 



in) _ CHjr -^ 



R 1 is i) hydrogen, 

ii) C1-4 alkyl, 

iii) -COOH, 

iv) saturated or unsaturated, 4-7 membered mono-cyclic hetero ring containing one nitrogen as a hetero 
atom or saturated or unsaturated, 4-7 membered monocyclic hetero ring containing one nitrogen as a 
hetero atom substituted by an oxo group, 



40 



v) — CON^ ) 
X R2" 



vi) -CH2OH; 
45 A, taken together with W and Ft', is 



50 



55 
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i) 



10 



ii) 




15 



20 



25 



iii) _n__(S02R 6 )2 . 

COR? 

iv) — N or 

S0 2 R 7 

v) 




30 



two R 2 are, same or different, 
i) hydrogen, 
35 ii) C1-4 alkyl or 

iii) 4-7 membered, saturated or unsaturated, mono-cyclic hetero ring containing two or three of nitrogen and 
sulfur in total, or two R 2 , taken together with a nitrogen to which they are attached, form saturated or 
unsaturated, 

i) 7-14 membered, bi-or tri-cyclic hetero ring containing one nitrogen as a hetero atom, or 

ii) 4-7 membered, mono-cyclic hetero ring containing two or three of nitrogen and oxygen in total ; 
Y is ethylene or vinylene; 
D is i) -Z-B or 



40 



45 



- R 




OH 



50 



Z is C3-1 1 alkylene or alkenylene 
B is 



55 




R 3 ) 



or 
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Z, taken together with B, is C3-22 alkyl; 
R 3 is i) hydrogen, 

ii) halogen, 

iii) C1-8 alkyl, alkoxy or alkylthio, or 

5 iv) C2-8 alkenyl, alkenyloxy or alkenylthio; 
n is 1-3; 

R* is C1-7 alkylene; 
R 5 is i) C1-12 alkyl, 
ii) C2-12 alkenyl, 
10 iii) C5-7 cycloalkyl or 

iv) phenethyl or phenethyl wherein the ring is substituted by one C1-4 alkoxy; 
Two R 5 are, same or different, 

i) C1-7 alkyl, 

ii) benzyl or 

15 iii) phenyl or phenyl wherein the ring is substituted by one C1-4 alkyl; and 
Two R 7 are, same or different, C1-4 alky; 
with the proviso that 

i) -A-W-R 1 should bind to 3- or 4- carbon in benzene ring, and 

ii) when W is phenylene or -CH 2 -, A should not represent -0-, -CO-, -CH 2 - or-CH(OH)- 
20 and non-toxic salts thereof, 

which is characterized by: 

(1) saponificating the compound of the formula: 

25 A 1 -W-R 11 



30 



35 



40 



50 




t-Bu (M) 
O-Z-B 



wherein A 1 is 

i) -NHCO- or 

ii) -NHSO2-; 
R 11 is 

i) the group of R 1a 

(wherein R 1a is hydrogen, saturated or unsaturated, 4-7 membered mono-cyclic hetero ring containing 
one nitrogen as a hetero atom, unsubstituted or substituted by an oxo group or C1-C4 alkyl), 

ii) -CO2H or 

45 iii) the group shown by: 

R 2 -s 

-con' , s : ;°r 



/ 



A 1 , taken together with W and R 11 , is 



55 
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/COR 7 

iv) — N or 

X S0 2 R 7 

v) — N— {S0 2 R 6 ) 2 ; 
\y\ is ethylene or vinylene; 

t-Bu is tert-Butyl group; and 

the other symbols are the same meanings as described hereinbefore; 
or the compounds of the formula: 




CO- t - B u 



O-Z-B 



wherein Ft 16 is 

i) -C0 2 H or 

ii) the group of the formula: 



/ R "\ ; and 



the other symbols are the same meanings as described hereinbefore; 
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with using an acid (formic acid, trifluoroacetic acid etc.), 
(2) saponificating the compound of the formula: 



A -W-CH 2 OCHO 




O-Z-B 



wherein, all of the symbols are same meaning as described hereinbefore; 
the compound of the formula: 



NHC O-W-R 



12 




O-R 



C0 2 CH 3 



OH 



wherein R 12 is 

i) the group of R 1a , 

ii) the group shown by 



-CON 



/ 



R 



iii) -CO2CH3 or 



IV) _OH 2 OCCM^) ;and 



the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 
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10 



A U -W-R 13 




15 wherein A 11 is -NHSO2-; 
R 13 is 

i) the group of -R 1a , 
ii ) the group shown by 



20 



-CON 



^R 2 



25 



iii) -CH2OCHO or 

iv) -CO2H; 

A 11 , taken together with W and R 13 , is 



30 



35 



40 



45 



50 



55 
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iii) 



N 



/ 



C0R7 



iv) 

x S0 2 R 7 or 
v) — N(S0 2 R 6 )2'. and 



the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



O-W-R 14 




wherein Et is ethyl; 
R'* is 

i) the group of -R 1a , 

ii) the group shown by 



-CON 



/ 



R 2 -, 



or 



iii) -CCteEt; and 

the other symbols are the same meanings as described hereinbefore;, 
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the compound of the formula: 




OR 



15 



(VII) 



E t 



O-D 



wherein A 2 is 

i) -O- or 

ii) -CH 2 -; 
R 1S is 

i) hydrogen or 

ii) acetyl group; and 

the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula; 



O-W-CH, OR 



15 




(VIII) 



E t 



O-D 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula; 




(IX) 



O-D 

wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




(X) 



O-D 
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wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula; 




(XII) 



O-Z-B 

wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




(XIII) 



OH 



wherein R 17 is 

i) the group shown by 



-con. , 



ii) -CH2OH or 

iii) -CO2H; and 

the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 
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HO 



W-R 1 




(XV) 



OH 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



W-CH 2 OH 




(XVI) 



O-R 



OCO- 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



HO 



W-CH 2 -OH 




0- Z-B 



(XVII) 



wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 
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W-R 1 




(XVIII) 



0-D 

wherein all of the symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 




O-Z-B 



wherein R' 8 is 

i) -CO2B, 

ii) the group shown by 



(XIX) 



-CON 



N R 2./ 



or 

iii) -CH2OH; and 

the other symbols are the same meanings as described hereinbefore;, 
the compound of the formula: 



W-R 




(XX) 



wherein, all of the symbols are the same meanings as described hereinbefore;, 
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the compound of the formula: 



W- R19 




O-D 



(XXI) 



wherein R 19 is 

i) the group shown by 



-CON 



/ 



R 2 -, 



or 



ii) -C0 2 Et; and 

the other symbols are the same meanings as described hereinbefore; or 
the compound of the formula: 



W-CH 2 OR 1 




O-D 



(XXII) 



wherein all of the symbols are the same meanings as described hereinbefore; 
with using an alkali (sodium hydroxide etc.) , 
(3) reducing the compound of the formula: 



W-R J 




(XIV) 



O-Z-B 



wherein all of the symbols are the same meanings as described hereinbefore ; or 

(4) converting the compound of the formula (I) into the corresponding salt thereof, if necessary. 
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